The mechanisms underlying in vivo activation of indoleamine 2,3-dioxygenase (IDO), a tryptophan-catabolizing enzyme that mediates in the brain the induction of depressive-like behavior by peripheral innate immune system stimulation are still poorly understood. By monitoring how cytokines parallel IDO mRNA expression in the brain in response to intraperitoneal lipopolysaccharide injection in mice, we report a timedependent induction of IDO expression in both the hippocampus and hypothalamus that was associated with a specific structure-dependent expression of proinflammatory cytokines, particularly interferon-γ. This study suggests that different mechanisms regulate the activation of IDO by lipopolysaccharide in various brain structures.
Introduction
During an infection, proinflammatory cytokines produced in the periphery by activated innate immune cells induce the production of the same molecular signals by microglial cells and macrophagelike cells in the brain (Dantzer et al., 2006) . These brain cytokines organize the subjective, behavioral and metabolic components of the sickness response that allows the organism to cope with infectious micro-organisms (Konsman et al., 2002) . The host response to infection can be induced experimentally by the administration of lipopolysaccharide (LPS), the active component of endotoxin from Gram-negative bacteria. LPS induces a strong production of both peripheral and brain proinflammatory cytokines such as interleukin-1β (IL-1β), interleukin-6 (IL-6) and tumornecrosis factor-α (TNFα) (Castanon et al., 2004; Gatti and Bartfai, 1993; Laye et al., 1994; van Dam et al., 1998) . Brain IL-1β is a key cytokine for orchestrating the development of sickness behavior (Kent et al., 1992; Laye et al., 2000) . When immune activation continues unabated, exacerbation of the sickness response can, in some conditions, culminate in the development of depressive symptoms (Capuron and Dantzer, 2003) . Since the intensity of these symptoms is correlated to a drastic fall in plasma levels of the essential amino acid tryptophan, it has been proposed that this drop could be due to enhanced activation of indoleamine 2,3-dioxygenase (IDO) (Dantzer et al., 2008) . In mice, the acute behavioral symptoms of sickness that are induced by LPS are replaced by depressive-like behaviors appearing 24 h posttreatment (Frenois et al., 2007) . These changes coincide with maximal stimulation of brain IDO activity by LPS (Lestage et al., 2002) . The role of IDO in the development of depressive-like 
